Key indicators: single-crystal X-ray study; T = 130 K; mean (C-C) = 0.003 Å; R factor = 0.032; wR factor = 0.085; data-to-parameter ratio = 14.3.
In the structure of the 1:1 proton-transfer compound of 1,10-phenanthroline with 4,5-dichlorophthalic acid, C 12 H 9 N 2 + Á-C 8 H 3 Cl 2 O 4 À , determined at 130 K, the 1,10-phenanthrolinium cation and the hydrogen 4,5-dichlorophthalate anion associate through a single N-HÁ Á ÁO carboxyl hydrogen bond giving discrete units which have no extension except through a number of weak cation C-HÁ Á ÁO anion associations and weak cation-anion aromatic ring -interactions [minimum centroid-centroid separation = 3.6815 (12) Å ]. The anions are essentially planar "[maximum deviation 0.214 (1) Å (a carboxyl O)] with the syn-related H atom of the carboxyl group, forming a short intramolecular O-HÁ Á ÁO carboxyl hydrogen bond.
Related literature
For the structures of other hydrogen 4,5-dichlorophthalate salts, see: Mallinson et al. (2003) ; Bozkurt et al. (2006) ; Smith et al. (2007 Smith et al. ( , 2008a Smith et al. ( ,b, 2009a . For hydrogen-bond motifs, see: Etter et al. (1990) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (Smith et al., 2007 (Smith et al., , 2008a (Smith et al., , 2008b (Smith et al., , 2009a (Smith et al., , 2009b Bozkurt et al., 2006; Mallinson et al., 2003) . In the two-dimensional examples the DCPA anions assume non-planar conformations and form into sheet substructures which in the case of the compounds with the meta-and para-aminobenzoic acids (Smith et al., 2008b) are extended into three-dimensional frameworks through peripheral cyclic head-to-head carboxylic acid hydrogen-bonding associations. However, with the majority of the structures, e.g. the brucinium salt (Smith et al., 2007) , the DCPA anions are essentially planar with short intramolecular carboxylic acid O-H···O carboxyl hydrogen bonds. These features were therefore expected and found in the 1:1 proton-transfer compound of DCPA with 1,10-phenanthroline, (I), reported here.
In (I), a single N + -H···O carboxyl hydrogen bond links the phenanthroline cation and the DCPA anion ( Fig. 1) . A weak aromatic ring C-H···O carboxyl interaction (Table 1) 
The title compound (I) was synthesized by heating 1 mmol quantities of 1,10-phenanthroline and 4,5-dichlorophthalic acid in 50 ml of 95% ethanol for 10 min under reflux. After concentration to ca. 30 ml, partial room-temperature evaporation of the hot-filtered solution gave colourless plates (m.p. 464-465 K) suitable for data collection.
Refinement
Hydrogen atoms potentially involved in hydrogen-bonding interactions were located by difference methods and their positional and isotropic displacement parameters were refined. Other H atoms were included in the refinement at calculated positions [C-H, 0.93 Å] and treated as riding models with U iso (H) = 1.2U eq (C). Fig. 1 . Molecular configuration and atom numbering scheme for the 1,10-phenanthrolin-1-ium cation and the hydrogen 4,5-dichlorophthalate anion in (I). Non-H atoms are shown as 50% probability displacement ellipsoids. The inter-species hydrogen bond is shown as a dashed line. sup-3 
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